Differential processing of proglucagon by the subtilisin-like prohormone convertases PC2 and PC3 to generate either glucagon or glucagon-like peptide.
Proglucagon is processed differently in the islet alpha cells and the intestinal endocrine L cells to release either glucagon or glucagon-like peptide 1-(7-37) (GLP1-(7-37)), peptide hormones with opposing actions in vivo. In previous studies with a transformed alpha cell line (alpha TC1-6) we demonstrated that the kexin/subtilisin-like prohormone convertase, PC2 (SPC2), is responsible for generating the typical alpha cell pattern of proglucagon processing, giving rise to glucagon and leaving unprocessed the entire C-terminal half-molecule known as major proglucagon fragment or MPGF (Rouillé, Y., Westermark, G., Martin, S. K., Steiner. D. F. (1994) Proc. Natl. Acad. Sci. U.S.A. 91, 3242-3246). Here we present evidence, using mouse pituitary AtT-20 cells infected with a vaccinia viral vector encoding proglucagon, that PC3 (SPC3), the major neuroendocrine prohormone convertase in these cells, reproduces the intestinal L cell processing phenotype, in which MPGF is processed to release two glucagon-related peptides, GLP1 and GLP2, while the glucagon-containing N-terminal half-molecule (glicentin) is only partially processed to oxyntomodulin and small amounts of glucagon. Moreover, in AtT-20 cells stably transfected with PC2 (AtT-20/PC2 cells), glicentin was efficiently processed to glucagon, providing further support for the conclusion that PC2 is the enzyme responsible for the alpha cell processing phenotype. In other cell lines expressing both PC2 and PC3 (STC-1 and beta TC-3), proglucagon was also processed extensively to both glucagon and GLP1-(7-37), although STC-1 cells express lower levels of PC2 and processed the N-terminal domain to glucagon less efficiently. In contrast, GH4C1 and COS 7 cells, which express very little or no PC2 or PC3, failed to process proglucagon, aside from a low level of interdomain cleavage which occurred only in the GH4C1 cells. In vitro PC3 did not cleave at the single Arg residue in GLP1 to generate GLP1-(7-37), its truncated biologically active form, indicating the likelihood that another convertase is required for this cleavage.